Background: Epidemiological research in the field of soft tissue neck and upper limb disorders has been hampered by the lack of an agreed system of diagnostic classification. In 1997, a United Kingdom workshop agreed consensus definitions for nine of these conditions. From these criteria, an examination schedule was developed and validated in a hospital setting. Objective: To investigate the reliability of this schedule in the general population. Methods: Ninety seven adults of working age reporting recent neck or upper limb symptoms were invited to attend for clinical examination consisting of inspection and palpation of the upper limbs, measurement of active and passive ranges of motion, and clinical provocation tests. A doctor and a trained research nurse examined each patient separately, in random order and blinded to each other's findings. Results: Between observer repeatability of the schedule was generally good, with a median κ coefficient of 0.66 (range 0.21 to 0.93) for each of the specific diagnoses considered. Conclusion: As expected, the repeatability of tests is poorer in the general population than in the hospital clinic, but the Southampton examination schedule is sufficiently reproducible for epidemiological research in the general population.
M usculoskeletal disorders of the upper limb and neck are common in people of working age and costly in terms of time lost from work. 1 Research into their causes, management, and prevention is thus important. However, investigation in this field has been hampered by the lack of an agreed system of case classification. 2 As a consequence, differences in taxonomy and the use of diagnostic labels have persisted, despite several attempts at standardisation. [3] [4] [5] [6] [7] [8] [9] Moreover, even the standardised systems that have been developed have been criticised on methodological grounds, in particular for failing to show satisfactory repeatability and validity. 10 To consider these concerns, a multidisciplinary British group was convened in 1997 (the Birmingham workshop) with the objective of deriving consensus criteria for the more common upper limb disorders. 11 Based on these criteria, we have developed a standardised examination protocol and evaluated its performance in 88 patients attending hospital rheumatology and orthopaedic outpatient clinics with soft tissue disorders of the upper limb. The new examination system proved to be repeatable between observers (trained research nurses), and had acceptable diagnostic accuracy when compared with the clinical diagnosis of a physician as the reference standard. 12 However, our hospital based study population would have overrepresented the more severe and clear cut cases of soft tissue musculoskeletal complaints. The objective of this study therefore, was to evaluate the utility of the new examination protocol in the general population, where abnormal findings would be expected to be more subtle and less frequent.
METHODS
The clinical examination was performed in a sample of men and women aged 25-64 years who had participated in a population based cross sectional survey of the prevalence of neck and upper limb complaints. 13 All 6660 men and women registered with a general practice in Southampton were sent a postal questionnaire about recent pain in the neck or upper limb. Everyone who indicated that they had experienced neck or upper limb pain lasting a day or longer, or numbness or tingling lasting three minutes or longer, in the preceding week (2162 of 3991 respondents) was invited to attend for an interview and physical examination. Among those who attended (1334 patients (62%)), a group of 97 (7%) were asked if they were willing to be examined on a second occasion. The sample of 97 was selected on the basis of attendance on a day of the week when two observers were present (but all working days were used equally). All who were invited agreed to participate.
Each patient was examined independently by a nurse and a rheumatologist, at an interval of a few minutes. Examinations were carried out in random order with each observer unaware of the other's findings. The same rheumatologist examined every patient and the study was designed so that each of two trained research nurses performed about half of the examinations. Each examination took about 15 minutes to perform.
The between observer repeatability for eliciting items in the physical examination was assessed by calculating a Cohen's κ coefficient for categorical variables, 14 and mean differences with limits of agreement for continuous variables. 15 The repeatability of the diagnoses derived from the physical findings of each examiner was also assessed.
RESULTS
Ninety seven patients were included in the study (49 examined by nurse 1 and 48 by nurse 2). The mean age of participants was 48 years (range 29-65 years) and 59 (61%) were women. The prevalence of abnormal physical signs was low in this population sample. The most frequent abnormality was the presence of Heberden's nodes, noted in 105 hands in total (by either or both observers), with the second being Dupuytren's contracture, found in only 35 hands. Table 1 summarises the between observer repeatability with which the two nurses and the rheumatologist elicited individual observations (symptoms and physical signs). κ Coefficients varied widely between different elements of the schedule (−0.03 to 0.94). Values were greater than 0.50 for shoulder pain (κ=0.94); anterior shoulder pain (κ=0.66); acromioclavicular joint pain (κ=0.56); shoulder pain on resisted elbow flexion (κ=0.66); tenderness over the lateral (κ=0.52) and medial elbow (κ=0.64); lateral elbow pain on resisted wrist extension (κ=0.52); medial elbow pain on resisted wrist flexion (κ=0.56); Dupuytren's contracture (κ=0.69); Heberden's nodes (κ=0.60); a positive Phalen's test (κ=0.68); and abnormal light touch in the thumb (κ=0.53).
Measurements of the range of shoulder and neck movement showed a high level of concordance between observers, with the most repeatable being internal rotation of the shoulder (mean difference −0. ). Individual physical findings were combined to yield specific diagnoses using the consensus criteria of the Birmingham workshop.
11 Table 2 shows the repeatability of classification into these diagnostic categories using the physical findings from the two observers. κ Coefficients again varied widely (0.21 to 0.93). Poorest agreement was found for the diagnosis of hand/wrist tenosynovitis (κ=0.21), rotator cuff tendinitis (κ=0.35), and adhesive capsulitis (κ=0.39). There was greater concordance for the diagnoses of bicipital tendinitis (κ=0.49), medial epicondylitis (κ=0.66), De Quervain's tenosynovitis (κ=0.66), lateral epicondylitis (κ=0.75), and carpal tunnel syndrome (κ=0.93).
The Birmingham consensus criteria for the diagnosis of rotator cuff tendinitis and adhesive capsulitis specify that pain must be in the "deltoid" region in the presence of characteristic physical signs.
11 Table 1 shows that the reproducibility of reporting pain in the deltoid region was poorer than that for the whole shoulder. We therefore reanalysed our data using the more general criterion of "shoulder pain" in the presence of the characteristic physical signs of rotator cuff tendinitis and adhesive capsulitis (table 2). The κ coefficient for adhesive capsulitis improved to 0.66 and that for rotator cuff tendinitis improved to 0.46.
Analysis was repeated separately for each nurse versus the rheumatologist (data not presented), but no systematic differences were found. In addition, analyses which adjusted for the nesting of observations within patients were conducted, but these made only slight differences to the estimated κ values (<0.11). Observer 1=nurse; observer 2=rheumatologist. −/− negative to both observers; −/+ negative to observer 1, positive to observer 2; +/− positive to observer 1, negative to observer 2; +/+ positive to both observers.
DISCUSSION
Sound epidemiological research depends on a reliable system of defining and classifying cases. This is particularly problematic for soft tissue rheumatism, given the absence of a clear cut gold standard, and those classification schemes that have been developed so far [3] [4] [5] [6] [7] [8] [9] have been criticised on methodological grounds. 10 Prerequisite criteria for a satisfactory scheme include face and content validity, repeatability, and predictive validity. 10 In this respect the Southampton examination schedule has several advantages. Firstly, it was developed after a workshop of experts from many disciplines, and is supported by clinical consensus. 11 (Similar criteria to those of the Birmingham workshop have also been developed in The Netherlands, thereby widening the extent of consensus. 16 ) Secondly, it has been tested previously in the hospital setting and was found to be repeatable, with an acceptable diagnostic accuracy relative to a specialist clinic's independent opinion. 12 Thirdly, the practical feasibility of the schedule is well established. To this list may now be added the evidence presented in this paper on its repeatability in a community setting.
Generally, the between observer repeatability was found to be poorer in the general population than in the hospital clinic. According to Fleiss' criteria, a κ of 0.2 denotes fair, and a κ of 0.4 to 0.7 good agreement.
14 On this basis, 18 of the variables in table 1 had good reproducibility, but for 15 it was only fair. Those who present in secondary care with specific upper limb disorders are likely to represent a severely affected group and it might be hypothesised that physical signs in the general population would be less clear cut and more difficult to detect reliably. However, the signs were not all of equal importance to diagnosis, and at this level the performance of the schedule was better (κ>0.46 for seven of eight diagnoses).
The prevalence of abnormality was low in this population sample-a situation in which it is easier for observers to agree by chance alone. The κ statistic is constructed to correct for this effect, and demands greater agreement between observers for a given κ value when the prevalence is low (or high) than when measuring the repeatability of an abnormality with a prevalence near 50%.
The study sample was drawn from patients who attended a first assessment in a community survey of upper limb disorders. Everyone who was asked to undergo a second examination agreed to do so (participation rate 100%), but the sampling frame represented a subset of those to whom a questionnaire had been mailed originally. If only severely affected patients agreed to attend the first assessment (spectrum bias), then this circumstance would tend to favour agreement on observations between observers. But, as judged by their postal response, patients from the community survey who attended for interview were no more likely to have reported disabling pain than those who were invited but did not attend (data not presented), so biased assessment of between observer repeatability is unlikely to have arisen in this way.
The advantages of the schedule need to be considered alongside certain limitations. Our findings on repeatability followed a period of extensive training (about 10-12 sessions) and periodic checking (6-12 monthly between observer studies) of the research nurses, to promote consistency between observers. It should be remembered that agreement between observers is not a property that is fixed but that it can be improved by careful attention to induction and refresher training. In some areas of weak repeatability, such as diagnosis of tenosynovitis at the wrist, the need for better training was highlighted by our data. The difficulty was not found to be in the technical procedure of performing the tests, but in the recognition of abnormal findings. Both nurses had performed significant numbers of examinations, but had seen few cases of wrist tenosynovitis, so that they found the physical signs of swelling of tendon sheaths and pain on resisted movement difficult to discriminate. In this context, it is noteworthy that nurses in training should be given enough opportunity to practise all the tests in sufficient numbers of abnormal cases. Also, there were systematic differences between the nurses and rheumatologist for some outcomes (for example, there were no cases of Dupuytren's contracture in which the nurse made the diagnosis and the rheumatologist did not, but the converse happened; on the other hand, the nurse was more likely to identify a positive Phalen's test than the rheumatologist). These circumstances again point to the need for careful and sufficient training.
To derive a workable examination protocol, the consensus statements of the Birmingham workshop were converted into a detailed diagnostic algorithm that defined anatomical regions and specified how to perform clinical tests. To do this, selections were made (from among a range of possible choices) aiming to maximise agreement and repeatability, but which were compatible with the workshop's judgment. However, our data from the shoulder illustrate the potential pitfalls of this approach. The consensus definitions proposed that rotator cuff tendinitis and adhesive capsulitis were associated with pain in the "deltoid region". Accordingly, we developed a mannequin defining the deltoid region based on the epaulet position of the deltoid muscle. However, we found that patients in the general population were not reliably able to localise their shoulder pain to such a specific site, even when examinations were carried out on the same day, a few moments apart. It has been our observation that between observer repeatability of these diagnoses was considerably improved by loosening the criteria to shoulder pain. Interestingly, most other classification systems have employed the criterion of "shoulder pain" for adhesive capsulitis [3] [4] [5] and rotator cuff tendinitis. 3-5 8 9 Although "deltoid pain" was proposed as the anatomical site of rotator cuff tendinitis in two classification systems, 6 7 neither study reported the reliability of this criterion either within or between observers.
On balance, although the repeatability of the diagnostic schedule is poorer in the general population than in the hospital clinic, the Southampton examination schedule seems to be sufficiently reproducible for epidemiological research into soft tissue musculoskeletal disorders of the neck and upper limb in the community. The importance of making a diagnosis lies in its utility in distinguishing groups of patients who require different case management, and diagnoses that carry different prognoses or different associations with modifiable risk factors. The predictive validity of a classification scheme is thus a critical test of its usefulness, and this now needs to be evaluated for the Southampton schedule. 
